Earth Science Subcommittee Teleconference
Minutes

April 11, 2013
AGENDA

1:15 - 1:30 pm Introductory Comments

1:30 - 2:00 pm Science Plan /Dan Woods

2:00 - 2:30 pm Discussion on Performance Goals/All
2:30 - 3:00 pm Data Center Study Brief /Larry Smar
3:00 - 3:30 pm Discussion /All

I ntroduction

Earth Science Subcommittee (ESS) Executive Segr&marLucia Tsaoussi opened the meeting, notir
that ESS would hear a brief update on the budgeEYd4. ESS Chair, Dr. Byron Tapley, focused o
two major activities from the agenda, which wereptovide initial inputs to the Science Missior
Directorate’s Science Plan, which would require saiiscussion of terminology, such as a definitibn
“performance goals.” More pressingly, he wished #&oldress information technology (IT)
recommendations with respect to NASA data censer&SS is being asked for a position to repotteo t
NASA Advisory Council’'s Science Committee (NAC S@eeting 18-19 April). The intent for the
subcommittee is to draft a summary of its position presentation to the SC.

FY14 Budget

Earth Science Division (ESD) Director Dr. Michaetelich addressed the recent rollout of th
President’s FY14 budget, reporting that fundaméntdie ESD budget is up by several tens of miBior
for 2014, while basically flat and declining slighbver the 5-year budget request. It is consistattt
the previous several years of the Obama adminmtrat budgets. Dollar stability continues, bu
pressures ESD will be facing is that along with &xéra money, the division has also inherited son
scope from Agency decisions and other divisions; ghmary addition of scope, shared with the U.¢
Geological Survey (USGS), is the inheritance olstaned land-imaging system LandSat follow-on
NASA will be responsible for the spaceborne componef the LandSat Data Continuity Missior
*(LDCM). ESD has received $30M for studies in FY &hd $450M for FY14-18. NASA will define the
mission in collaboration with USGS; it does not éadw be a LandSat 9. Other scope additions: t
National Oceanic and Atmospheric Administration (X)) has given NASA the opportunity to fund
sustained solar irradiance in the Joint Polar B&tdystem (JPSS)-2 timeframe and beyond. Toehdt
ESD has received a one-time $40M increase in 2RDAA will no longer carry out those long-term
climate measurements. ESD will also have a one-yg@anded Venture-class program, and h
inherited as well the completion of the integratminEarth-observing instruments on DSCVR, plus
rudimentary ground system. Overall, the divisiorl Wwe doing more work with a negligibly larger
amount of money. Implications for the near-term aredest; ESD remains ready to launch in 201
GPM in February, OCO-2 in July, SMAP in Octoberd@®AGE Il in 2014 (SAGE is experiencing
some hexapod workmanship issues at present).



There are 7 missions planned for 2015-20, among tRACE and SWAT, TEMPO, IceSat-2, and th
GRACE follow-on. ESD is keeping the balance betwifight and research at a ratio of 62 to 38 percer
Dr. Tapley commented that this sounded like a goaas scenario, with real continuity for LandSat. A
ESS member asked if there would be any prospetthafriting weather satellite responsibilities fron
NOAA. Dr. Freilich responded that that would beditcal decision made in Congress- the President
budget does not do this. He added that the incdessepe does stretch the ESD program thin; if t
scope increases, some things will not get done.edskhether he might characterize the LandS
decision as an administration decision, Dr. Freiliesponded that LDCM is a high priority for the iéh
House. He reported having had good discussionsN@AA, and believed a realistic program would nc
significantly impact ESD. Dr. Tapley commented thais fair to say that there is a committed lan
imaging effort under way in the community, and weretl whether there was a set of measurements
could satisfy both NASA and community needs. Dreillah stated that ESD would provide the
maximum amount of synergy possible, as it has leoitis of the program, as it has under its purvie
both research instruments and preserving the 4dtyea series. This however also needs to be bathn
with the entire ESD portfolio. Asked if this meaitglays and cutbacks in future, Dr. Freilich ansdere
possibly. As an example, in land imaging, therel W& decisions based on risk tolerance vers
technology infusion. The near-term ESD mission$ mok be affected. He remained optimistic that ¢he!
would not be significant impact on the 7 missiomotgh 2020. Dr. Konrad Steffen noted that he wi
glad that solar irradiance is NASA's responsibibityd asked if there were any way to optimize sensc
Dr. Freilich responded that ESD will look at theeds and desires of the NASA climate program as w
as the capabilities of the mission agencies, aguddi out what can be done within the budget. Dpldya
suggested ESS take a more in-depth look at thedbuliging a future teleconferences.

SMD Science Plan

Dr. Dan Woods presented aspects of the SMD Sciefarge where it now stands and how it will fit intc
the NASA Strategic Plan, which is targeted for ctetipn in February 2014. The purpose of th
presentation was to obtain feedback and input f&8%. Dr. Smarr explained that a Working Group
looking at the 2010 Plan as a template, and isniata the outline for the 2014 Plan. Principles
strategies and challenges will require some twepkare and there. New sections dealing with “siiate
decisions for future missions informed by natione¢éds” and “accomplishing breakthrough science a
applications” are being added to the Science HRafierring to Chart 7 of the presentation, Dr. Wooc
indicated sections 1 through 3; covering scienemehts. The Agency has asked that related elerbent:
added in this section that include strategic gaalsspace, expansion of opportunities in spac
improvement of life on Earth, and “how to be a &ethgency.” Dr. Steffen felt that “breakthrougt
science and applications” was a bit unrealistiome. Referring to chart 8 on Agency strategic gjoat.
Woods wanted ESS to be aware that from these doaland his team had been asked to come up w
SMD strategic objectives that line up with Agentrategic goals. While updating what was used in t
2010 plan, the revision team has submitted an epdsirategic goals statement and believes that tl
far, the various levels of Agency reviewers areapés with how things are proceeding.

An ESS member asked how might these SMD strategaisgbe tested. For instance, how do w
“improve life on Earth?” Dr. Daniel Jacob commentibét ESD has at the very least, performant
metrics to answer questions surrounding some fakcesence goals. Dr. Tapley asked if at the highe
level, there had been a conscious decision to leave¢he shorter-term events that impact Earth? [
Freilich noted that there is a feature that trepisodic events. Improving life on Earth is not stinmg
NASA can do itself, however, and this is not saclé& will involve other agencies. The emphasisiigo



be on delivering a societal benefit. At the Agestiategic level, improving life on Earth is reatflking
about the space goal. At the Agency level, thid align with the Earth and Space Science part. C
Tsaoussi suggested that improving life on the plameneant to capture the impact of the scientifi
advances. Dr. Freilich felt there was a clearifjaation (societal benefit statement) for applesences
and all the work NASA does in measurements. ES[3 dself a disservice to parse the statement to &
finer degree. Dr. Martha Maiden commented the Dalc&idirvey gave NASA some room for applie
sciences. Dr. Freilich agreed.

Dr. Wood concluded a discussion of the Science Plan schedelethe next year; the plan will be vettes
by all the subcommittees as well as the Scienceriitige. A first draft is scheduled by 1 July, anidl w
be submitted to the Office of Management and Bud@&iB), the Office of Science and Technolog!
Policy (OSTP), etc., so that all the groups camment by the end of July. The draft will then b
reviewed by the National Research Council (NRCjnfilaugust through December, and will be releas
by mid-February 2014 to coincide with the new budgedl the release of the new NASA Strategic Plar

ESS considered the wording of the ESD strategieativjes and science goals, including 6 focus are
plus an applied science goal. “Advance the undedstg of Earth radiation balance, ozone layer, @and

guality associated with changes in composition” waesmed a bit wordy. Dr. Tapley cautioned again
the unqualified use of “predict,” especially asréha@re centennial/daily/weekly/yearly time scales
consider. Other concermgisedwere raised about limiting the utility of NASA measments if they are

confined-to the “prediction” of weather. Dr. Annika Michalakuggested that there might be a simpls
way to say “advance the understanding” and leaedigtion for the weather, by using a single headir
that discusses understanding and prediction amqmbmeg. Dr. Marshall recommended focusing on tl
weather bullet, to characterize prediction withibraader context of understanding and diagnostics
“NASAfy” it. An ESS member noted that the Earth Swe goals are encumbered by issues beyond
“advancing the science.” The phrase “accuratelydipté was also raised as troublesome. Dr. Taple
noted that bullet 4 raises the question with regarthe water cycle; the immediate action is how
manage resources; the bullet loses this meanimgrasntly written. Dr. Woods requested written itpt
from ESS before the 18-19 April SC meeting. All nfizdtions were to be sent to Dr. Tsaoussi.

Findings and recommendations

Dr. Tapley addressed the state of NASA’s currena gats, stressing that the operability statushef t
current set, assimilation into data sets, effectixghiving and distributing; and commenting thategi
the fact that NASA is serving a large and diverepytation of inhomogeneous users, is doing a go
job. A past concern raised by ESS was with respe¢he complexity of the system: e.g., questior
framed, cost and affordability, control of systeand algorithmic development (how is this done).rgoi
forward, ESS is concerned with how to make theesysimore universal, protect the integrity o
measurements, and to evolve without affecting theeat functionality. There are elements of th
system that look like a cloud, as the nature @f slystem is distributive; the bandwidth could b
improved, however. Who controls the algorithmiaisture; how is this done?

I T Cyberstructure Briefing

Dr. Larry Smarr, Chair of the Information Technojotnfrastructure Committee (ITIC), presented
briefing on the status of NASA’s cyberinfrastru&uHe reported having visited most of the NASA da
centers, as well as those of other federal agenares reported being very impressed with EOS de
systems in general; NASA has been a leader inatieig. As the ITIC has looked around, however, st h



seen that NASA has trouble keeping up with advanteéschnology, given that science missions net
the best support to be able to do their jobs. dt bh@en recommended to the NAC last year to coraluc
joint Science/IT review of data systems for SMD sioss, to determine what is best of breed. ITIC hi
had good cooperation with the SC. Generally, IT& found that NASA does data repositories in an
hoc way; an increasing number of new publicatiomgehbegun to mine the data archives. There is a
public interest in getting NASA images, with manp8A applications and crowdsourcing capability. A
NASA data gets more popular and as the data filemselves get bigger, this will put a strain on tt
system. The Department of Energy (DOE) is veryregted in working with NASA in using the DOE
network backbone. There are supercomputer arcaresctfor data analysis at universities (1-2TB p
RAM), offering the opportunity to do more analysidarge sets of data than in the past. The PLEISDE
system is one example, though not optimally desigoe large data analysis. JAGUAR at Oak Ridg
and Blue Water are multi-core systems that are adedul. NASA is perceived in the community as nc
being “big data.” ITIC is therefore trying to raitiee issue, to try to get NASA to see SMD (not tr
OCIO) as the driver for the needs of NASA’s cybfastructure. Dr. Bernard Minster commented th:
he remembered the NASA data system being descabele best achieved. The data within the DAC
has some limitations, one of which is giant filasd the other a very large number of files. Bisegms
that the DIS system is doing very well. Dr. Smamarked that the problem is that the “best of braed
NASA is not visible, but nobody at the level of tRAC knows this. The danger is that the higherdev
decision makers could cut NASA’s already excelldata systems for lack of visibility. Dr. Minster
agreed that NASA must do a better job in advedisiiat exists and how well it functions. Dr. Smat
felt it would be possible to strengthen the netwbekween the repositories, and make sure there
appropriate end-to-end (E2E) bandwidth from thesépries to the users.

Dr. Tapley felt it would be useful to bring togeththese massive processing centers with t
archiving/distribution side; individual processiagits seem to be doing well, but NASA could improv
the communication between them. Bleggested expressed concern about questiofigrther evolution
to cloud-computing. Dr. Smarr expressed skepticaanto this evolution; NASA has never had a tru
cloud and probably could not afford one. ESS dataat particularly suitable for cloud-computing
although he did believe that some sort of cloudastfucture for tertiary storage/distribution wolle
useful. He recommended approaching this subjectamae small pilot studies. It is most difficultdet
control over the E2E network connectivity. So fdASA does not think in this way. In typical sharet
networks, one only allows for incremental changé¢hef status quo. One needs to move at the spee
thought instead of the speed of the Internet. Dnai® reported having heard through ESS that t
bandwidth is not ideal, but did not know how to blgbup user issues versus what officially gets riepo
to the NAC.

Dr. Bill Large commented that ESD seems to produoee data than it can store and archive, and asl
Dr. Smarr how fast are things changing in this abraSmarr replied that this depends; storage séem
be moving faster over the last decade. A device file ARISTA switch, however, is a game-change
this switch can route and switch an enormous nurab&nes. Most of the wavelengths on the fiber ar
not used most of the time; under software contanlextra “HOV lane” opens up for a user, and the
goes back to sleep. The backbone of the Intenmet typical campus is one 10-GB system. The cost
switching at this scale is just a couple of 100atsl All the capital investment is digging up tpeund

and laying fiber. What is more annoying is the mtvenulti-core systems; the Moore’s law advances
the last decade are over. Software problem is tat laetter if you are not getting a lot more spdeéar

most, multicore plus GPU, represents a seriouslesigeg from a software point of view. Dr. Smar



recommended providing the SA with specific problg@g., it takes forever to download a GB imag
from Goddard).

Dr. Tapley asked for suggestions on how can datad®aged better. Dr. Smarr felt this was more of
appearance issue. “Big data” is a dumb phraset hasi taken off. Congress thinks NASA doesn’t ha
these needs, and this is exactly why NASA neednake the issue more visible; the Agency needs
illustrate how this slows down science. There isumiform architecture/uniform access. Dr. Davi
Siegel raised the issue of the directionality ofagd@&specially for collaborative principal investigrs.
Dr. Smarr commented that NASA ought to have a m@ashawhereby a user can make a request ba:
on his/her needs for science, to get to a gatewawhere the end-users are.

Dr. Tapley suggested that the ESS recommendatsxuss the impact on SMD, and that ESS shol
further assess how ESD delivers data, comparedhtd 18 being done on the outside, to feed into
Agency-wide assessment of the cyberinfrastructre Smarr suggested that NASA carry out a sho
lightweight study, based on input from all 4 NACbsammittees. The issue should be user-driven, r
technology driven. Once the recommendation goebddNAC, the Administrator has to respond. Di
Smarr felt that the Administrator recognized thelypem, but does not have a lot of money. ESS shot
tailor the recommendation to make a difference. NDinster noted that it should be very clear that P
will have a tendency to scale back goals to matbhtws easy to access; how do we get people tb s
thinking bigger? Dr. Smarr pointed out that the NssBercomputing project is an example of how to ¢
this. NASA could take advantage of the DOE 100GBkbane through a joint NASA/DOE call to do
big experiments on the backbone. Dr. Tapley ndtatl there is an implied cost to doing this. Dr. 8ma
remarked that someone has to do it first, and ieespely, to see if it will work. Remember that @01
Mb Ethernet was once a big deal. There will havédoa formal effort to get NASA to focus on this
Include concrete examples in the recommendation.

The subcommittee discussed possible recommendabonMinster suggested considering ways to tal
steps toward Dr. Smarr’'s thinking, such as how riggér proposals to notch up toward fas
processing/modeling. Dr. Tapley suggested onestopping at data archive, citing previous issugl wi
connectivity in the GRACE mission as areas for ggeienprovement. A recommendation for any actiol
should contain a statement to not fix what is mokbn; any changes should be evolutionary and gho
not impact the present NASA/data-user relationsbip.Martha Maiden offered various tools, such &
user surveys, feedback boxes, or a working grodSAalready has a pretty intimate relationship wit
users. She further offered to provide a chart dadasenters and wide-area networks. Dr. Minst
suggested creating a map of connectivity betweamws nodes. With respect to moving to ne»
generation techniques, NASA will have to fund stisga to do this. Dr. Siegel recommended askir
what kind of science can be done with specific cylbastructure improvements? What is possibl
transformative? An allosphere for Earth? The flantture of world? PDF visualization? How mucl
does it cost to make a data set, and how muchitgest to take it out? What increased understandi
would we get from our investment?

ESS members crafted a fundamental finding that dvdnd refined off-line: Don’'t do damage to the
current system (while addressing a self-assessmamt NASA information process and
distribution/archiving with an eye to future impeswents). The bandwidth of the home institutionhi t
NASA archive, and communication within NASA centensd DACs should be examined, as well ¢



examples of problems. Dr. Tsaoussi noted that NA®Ald choose to do this through the Nation:
Academies or by appointing a panel.

Drs. Steffen, Minster, and Tapley agreed to wodetber to assimilate a finding, as well as to dayvel
statement on inputs to the Science Plan. Dr. Maidek an action to to send out a connectivity map.

The meeting was adjourned at 4:10P.
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